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ASSTRACT

* Lawrence Livermore National Laboratory is conductingan

Laboratory
94550

environmentalassessment of the proposed
undergroundcoal gasificationexperiment in the Tono Basin near Centralia,Washington. This analy-
sis is funded by the Department of Energy.

To satisfy the provisions of the Naticmal EnvironmentalPolicy Act (NEPA), the following ele-
ments are included in the assessment: (1) descriptionof the proposed action and alternatives, (2)
descriptionof the existing environment, (3) potential environmentalimPacts of the project, and (4)
agencies consulted to ensure coordinationin evaluating effectivemitigation measures.

Field reconnaissanceand environmentaldata collected from both state and county agencies and
from local individualsand organizationsform the basis for an evaluationof the potential impact of
the project on this riparian ecosystem. A cultural resource survey was also conducted as part of
the site evaluation. Principal areas of concern include the potential for damage due to air emis-
sions and groundwatercontamimtion, maintenance of surface water quality and minimizationof dis-
ruption of wildlife habitat. Possiblemitigation measures to protect environmentalquality are

I

,

recommended.

INTRODUCTION

The Department of Energy has proposed
that an undergroundcoal gasification (UCG)
experiment be carried out in the Tono &sin
located near Centralia,Washington. The
project activity can be divided into four
phases: (1) ranking of candidate sites for
a UCG experiment in Washington State,
according to resource potentialand general
geologic and hydrologiccharacteristics,(2
site selection and characterizationof the
Tono Basin site, (3) design of a UCG experi-
ment for that site, and (4) executicn of’the
proposed experiment.

To date, the site characterizationwork
has been completed. Seismic survey work,
along with testing in ten boreholes drilled
in the targeted area, has provided data
which will be used in the project design.
The magnitude of the project and the details
of the design have yet to be finalized.

I

I

One of the tasks assigned under phase 2
of the project was to prepare an environmen-

* tal report of the site selected in the Tono
Basin. Such a review of environmental
characteristicsof a proposed project is
required under the National Environmental

4 Policy Act Of 1979(NEpA)’.

NEPA PROCESS

The purpose of NEPA is to ensure that
environmentalconsiderationsbecome part of
the Federal decision-makingprocess. In
order to implement this legislativemandate,

the Council on EnvironmentalQuality (CEQ)
has promulgatedguidelines for NEPA compli-
ante.2 These guidelines require that for
all federal projects that one of the follow-
ing NEPA documents be prepared: (1) Envi-
ronmental Impact Statement (EIS), (2) Envi-
ronmental Assessment (EA), (3) Finding of No
Significant Impact. Such reports are
designed to ensure that appropriatesteps
will be taken to minimize disruption of the
environment.

One systematicway of performing such a
required environmentalimpact analysis is
presented in Figure 1.3 The general pro-
cedure calls for a definitionof the project
objectives,considerationof technological
possibilitiesand alternativesand the prob-
able impact of a proposed action on the
environment. The proposed plan of action,
along with a report characterizingthe
existing environment,are both essential for
determiningthe magnitude and significance
of the impacts. A considerationof the
impacts of alternativeactions plays an
importantrole in this processes.

The environmentalcharacterization
report (D) must provide detailed information
on environmentalvariableswhich may be
affected by the proposed action. Those
factors which must be considered in such a
characterizationare listed in Table 1.

*This work was performed under the auspices
of the U.S. Department of Energy by Lawrence
Livermore Laboratory under contract
No. W-7405-Eng-48.
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TABLEI

FACTORS CONSIDERED IN ENVIRONMENTALANALYSIS

Topography,Physiogrsphy
Climate
Geolow, Seismicit.y
Hydrology (groundwater, surface water
Vegetaticm
Wildlife
Air Quality
Noise
Socioeconomicconditions
Archeologicaland Historic Resources

This type of informaticmon existing
environmentalparametersmay be collected
from a number of difference .?ources. Char-
acterizaticmof these environmentalfactors
and evaluation of the specific impact of a
proposed acticm requires informationgather-
ing from a variety of sources. The task of
environmentalcharacterizationincludes
those research activities listed in Table II.

TABLE II

ENVIRONMENTALRESEARCH ACTIVITIES

Site Survey

- Biological/ecologicalanalysis
- Archeological/culturalresource survey

●
Pre-developmentmonitoring/ssmpling

InformationGathering

@
- Library and archives research

consultaticmwith state/localofficials
contact with local citizens
referencingof previouslycompleted
environmentalreports

Evaluation of EnvironmentalData

Recommendationof MitigationMeasures

In accordance with these guidelines and
procedures,an environmentalanalysis was
performed at the proposed UCG site in

Washington. A description of the environ-

ment provides the focus for the environmen-

tal analysis which concludes with recommen-

dations for mitigating measures which may be

taken to prevent serious damage to this

riparian habitat.

DESCRIPTION OF THE ENVIRONMENT

Our analysis has given us a picture of
the environmentalcharacteristicsof the
proposed UCG test site. Discussion below
includes a summary of several of the major
site characteristicsincluding site loca-
tion, seismologicalsituation,soils,
wildlife, and regional economy.

The site proposed for the underground
coal gasificationproject is in the Tono
Basin ok Thurston County in western
Washington State. See Fig. 2. The projwt
area lies in Township 15N, Range lW,
Sections 20 and 21 near the border between
Thurston and Lewis Counties. The topography
of this region is marked by a series of low
northwest trending hills with valleys
between. The project area occupies a meadow
in the North Hanaford Creek Valley at an
elevation of about 24o feet. The surround-
ing hills range in elevation from 400 to 48o
feet. See Figure 3. The area is considered
to be “relativelyquiet” seismologically
with no active fault systems.4

LOCATION OF TNuSSTONCOONTS, WASHINGTON

FIGURS 2

Thurston County has a climate with mild
temperaturesin both summer and winter with
the greatest precipitationfalling between
the months of October and May. Ground water
recharge from precipitationoccurs during
the months of October to April. The
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remaining five mcnth dry period is one of
peak water demand and little ground water
recharge.5

The proposed project site lies in a
small meadow which is composed of silty-clay-
lcam soils which are water saturated through-
out much of the year and are subject to
ground settlement due to oxidaticn of peaty
matter. The surroundinghills have silty-
clay-loam soils which are highly erodible6
but are generally free from landslide
hazards in the area adjacent to the project
site.~ See Figure 4.
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In this regicn of Thurston County, the
majority of the forest is limited to rolling

v hills. The lowlands have been cleared for
agriculturaland residentialuse or are
covered with grasses. The project site is
no excepticm. See Figure 5. The forest
growth is secondary and tertiary due to
logging and burning after settlementin the
early 1900s. It is composed of broadleaf
forest dominated by red alder with

intermixedDouglas fir. Along the North
Hanaford Creek, the forest is riparian in
character and includes alder, vine maple,
blackberries,salal, ferns, and a thick leaf
litter floor. The meadow itself is composed
of grasses, sedges, and forbs, and several
large bushes of scotch broom and black-
berries. The surface is water saturated
much of the year and has been chronically
disturbed by human activity. The coal
mining town of Tono once lay to the west and
northwest of the site. The meadow served as
a grazing pasture for the Tono mine mules
and was also the site of two powder
storehouses.
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There are no rare, threatened,or endan-
gered species of plants or anima s on the
project site or in nearby areas.i The
region provides good winter range for both
small and large animal species including
rabbit, opposum, raccoon, deer, and occa-
sional bobcat, coyote, black bear, cougar,
and Roosevelt elk. North Hanaford Creek
does not support a salmon population,prob-
ably due to the lack of spawning gravels.

Thurston County’s primary economic
activities are lumberingand agriculture.
Farms are small and mostly in pasture. The
project region is predominantlywoodland and
forest with some cropland and pasture, but
the project site has not been used agricul-
turally for some time. The nearest major
industrialactivity to the site is the
Washington Irrigationand DevelopmentCorpo-
rations surface mine in Lewis county and
the associated power plant. The project
site is on WIDCO~s property. The nearby
town of Centralia is a regional retailing
center.

ENVIRONMENTALIMPACTS AND MITIGATINGMEASURES

Because the final DOE gasificationtest
design has not yet been chosen, estimates of
possible impacts of the activity are not
certain. Both the final project physical
design and the length of operationare
unclear at this point. Despite this



uncertainty,estimates can be made as to the
probable impact of the activity and the pos-
sible mitigating measures which may reduce
the severity of the impacts. Of the many
environmentalvariables covered in an envi-
ronmental analysis, we chose three to dis- “
cuss here because of their greater probabil-
ity of being problem areas in a UCG experi-

$ ment. They are (1) surface disturbance
(subsidence,and disruptionof vegetaticm
and wildlife populaticms), (2) water qual-
ity, and (3) air quality.

*
Surface Disturbance

AlternativeDOE gasificationtest design
plans share several characteristics: they
require site preparationto allow for the
drilling of approximately20 boreholes, the
emplacementof monitoring equipment, the
siting of office and storage trailers, the
possible use of a six megawatt turbine, and
the emplacementof a flare or incineratorto
combust gas when the turbine is not usin
product gas for electricalgeneration.9$?0

Plans propose a surface covering of a foot
of gravel and another foot of barkchips in
order to make the soggy surface useable for
the experiment.11 All these activities,
particularlythe use of this surface cover,
will essentiallyeliminate flora and fauna
for some time after the project is com-
pleted. Mitigatingmeasures would include
minimizing surface area disturbed by confin-
ing the extent of developmentat the site.
At the conclusion of the project, it is
recommended that the site be restored as far
as possible by careful grading and reseeding
with native grasses.

Subsidenceat UCG sites has been experi-
enced both by Soviet and U. S. Investigators
Core analysis at the Tono Basin site has not
yet been completed, so estimates on the pro-
bability of subsidenceare difficult to
make. However, the depth of the experiment
and the competence of the overlying struc-
tures do reduce the probabilitiesof subsid-
e;;, ,~articularly for a small scale

Water Quality

Surface Water Quality

Water quality of the North Hanaford
e

Creek has been monitered because of WIDCOts
use of the upstream pond (strip pit) as a
drain for the abandoned Tono Mine (which

●
serves as a settling basin for coal sludge
disposal). This is a potential source of
toxic metal and particulatecontaminaticm
upstream of the proposed UCG site. Also,
the fact that the North Hanaford Creek
drains previously deep-mined and surface-
mined land may have an impact on surface
water quality.

Characterizationwork at the proposed
site included the use of explosives for the
site survey and the disturbance of the sur-
face during the drilling of 10 boreholes.
These activities resulted in some temporary
changes in surface water quality. Removal
of water from the creek upstream of the
site, increased vehicular traffic on site
and drilling and surface preparationactivi-
ties all contributedto temporary increases
in sediment load and suspended particulate
in the creek.

Even larger increases in sedimentation
in the creek may be expected during the site
preparationand execution of the actual UCG

experiment. Activity on site will include
vehicular traffic, borehole drilling, end
the grading and site preparationnecessary
for the emplacementof machinery and
trailers.

The occurrenceof low flows is a criti-
cal factor in water quality in the North
Hanaford Creek. Minimum flows occur between
August and January13and are influenced by
mtural storage capacity and climatic varia-
bility. The Chehalis region is susceptible
to droughts of several years duration.Ii

Hanaford Creek, including its tributary the
North Hanaford Creek, has been closed to
surface water use from May 1 to October 31
since 1952.15 Sandia Corporationobtained
a permit from Washington State to use the
small pond upstream of the site as a source
of water for drilling mud during the charac-
terizationphase. Approximately70,000
gallons were withdrawn over 70 days between
August and November, 1979.

Mitigationmeasures are recommendedin
order to reduce the impact of experimental
activities on the North Hanaford Creek.
Before other site preparationis begun,
berms and levees should be constructedin
order to prevent the discharge of sediment
and liquid effluents,including drilling
mud, into the creek. Surface waters should
be taken only by permit issued by Washington
State authorities. Water should not be
removed if sediment load in the creek has
appreciably increased. Periodicwater
quality monitoringwould be recommended
along the North Hanaford Creek above and
below the site in order to check for the
introductionof toxic materials or increased
sediment load.

Ground Water Quality

In Thurston County, the lowlands are
manteled with QuaternaryAge deposits of
course-grainedmaterials such as gravel,
sand, and conglomerates. These deposits are
a major supplier of useable ground water in
the region. Many of the people in the



Chehalis regicm are supplied by ground water
16 The proposed project sitesources.

shows no alluvial or recessicmal outwash
deposits17 although these do appear
further downstream. This relieves the
potential problem of near surface aquifer
contaminaticmfrom interconnectionscreated
by inadequate or seismically sheared well

?! casing, or leaks to the surface by way of
fractures induced by subsidenceover the
gasificaticmcavity.

● In situ combustion and pyrolysis of.—
coal loads the formaticnwith a variety of
soluble organic and inorganic substances
that may become ground water contaminants.
These substances include the coal ash and
the organic products of combusticmand
pyrolysis. Of particular concern are the
volatile organic substances transportedby
gases into the coal seam and the soluble
compounds dissolved into ground water as it
percolates through the gasificaticmzone
following the gasificaticmprocedure.
Localized ground water contaminationcould
occur. The volatile organic compounds such
as phenols, may be brought to the surface
through the producticmwells where they can
be disposed of, but some fracticnwill
remain in the reacticn zone and the sur-
rounding coal seam as contaminants.

Sorption and filtrationof the contami-
nants by the coal as ground water passes
through may limit the spread of the contami-
nants. Ground water flow speed plays and
important role in determiningthe extent of
contaminant spread from a UCG site. The Big
Dirty coal seam is an aquitard, not an aqui-
fer, and occurs in sedimentaryrocks
(SkookumchuckFormaticm) that yeild little
water to wells and springs. Any looslized
contaminationof the Big Dirty seam and
associated strata by the proposed UCG test
will not have a profound effect on the local
water supply source.la Modeling the move-
ments of such contaminants will be possible
only when a design test plant is available
and when a structuralmodel of the site is
provided.

Adequate mitigation measures for pre-
venting or reducing the impact of ground
water contaminationby UCG are not yet
developed, It is therefore particularly

< important to carefullymodel the experimen-
tal situation before undertakinga project
with potentiallyirreversibleground water
impacts.

●

Air Quality

Air patterns in the valleys of the
Chehalis Basin are influenced by factors
such as (1) positicm and intensitYof the
semi-permanenthigh and low pressure regicms
over the Pacific Ocean, (2) distance and

direction from the Pacific, and (3) terrain.
The predomimnt meteorologicalfeature ia the
abundance of precipitationwhich falls as
rain or snow between October and February.

The only large, point source of air
emissions in this area of Washington is the
Centralia Steam Plant. Some data on elIIiS-

sions of S02, NOX and particulate from
this plant are available.19 However, to
determine the relative contributionof the
UCG experiment to air pollution levels it
is necessary to set up a pre-operationmoni-
toring station at the site.

The magnitude of this impact is diffi-
cult to eStimate at this time. This will be
strongly dependent on the magitude of the
gasificationexperiment,the use of the
product gas at the site and the possibility
of leakage of pollutants due to subsidence-
induced surface cracking.20 The gas pro-
duced and flared at the wellhead would con-
tribute H20, H2, CO, C02 and particu-
late to the atmosphere. Levels of S02
are expected to be low due to the low sulfur
content of the Tono Basin coal (.75$ by
weight). The relatively high ash content of
the this low-BTU coal (approximately40~)21
might exacerbate the particulateemission
problem.

Activity-relatedair pollutionwill be
significantduring the experimentalperiod.
Equipment operationand surface disturbance
will result in air emissions of NOx~ CO,
HC and particulate. Control of these
sources will be difficult because of their
diffuse nature.

It is recommendedthat certain mitiga-
tion measures be taken to lessen the local
impact of this air pollution source. Should
high levels of pollutantsbe detected in the
product gas, the installationof control
technologyis advised. Particulateor gas
scrubbersmight be needed to remove pollu-
tants from the flare or turbine exhaust
should a gss turbine be installed at the
site. Air quality monitoring should be con-
ducted throughoutthe experimentto insure
that air emissions at the site do not exceed
standards.

CONCLUSIONS

In accordancewith the Natonal Environ-
mental Policy Act, the Departmentof Energy
must consider environmentalfactors when
planning for its energy developmentprojects
and incorporatenecessarymitigationmea-
sures into final project plans. This UCG
experimentaldesign will thereforebe final-
ized after considerationof the potential
for significantenvironmentaldamage at the
site. Advance planning for environmental
protecti.cnwill include the evaluationof



alternate mitigation strategies to prevent
such deterioratitm. This will insure that
environmentalquality is protected in this
part of Washington State.
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